Tae spin-lattice relaxation of deuterated methyl groups, which is exponential at high temperatures, becomes non-exponential at low temperatures as evidence of the coupling between the Zeeman and tunneling systems. The dominant relaxation is considered to be the quadrupole interaction. Experimental results at liquid nitrogen and liquid helium temperatures support the theoretical model.
I. INTRODUCTION
The relaxation mechanism of reorienting or tunneling methyl groups in solids has been under intensive investigation [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . The non-exponential nature of spin lattice relaxation [1, 8, 13 ) and the Haupt effect [ 6] of thermally induced dipolar polarization can be explain~d as a result of the dynamical couplings among Zeeman, dipolar, tunneling and the rotational polarization systems. At high temperatures the non-zero couplings are only between the Zeeman and rotational polarization systems and bettveen the dipolar and tunneling systems. respectively.
In this paper the system of deuterated methyl (CD 3 ) groups in solids is studied. Some interesting new features arise due to the deuterium u=A,E or * s ~ exp(i2n/3)and T~O) 3I~
for ),""1, t: or € "" I(I+l), i "' 1,2,3.
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Here the tensor components T(±l) and T(±Z) are generated from T(O) by
commutation relation [15] li ( The angle ¢ fluctuates randomly by fast rotation of the methyl group about the c3 axis.
The correlation functions G(m) (t) are assumed to decay exponentally ll and to be characterized by a single correlation time T ,
They are evaluated as tabulated in Table L For spin-lattice relaxation only the evolution of the diagonal part pD of the density matrix is relevant [17] . Based on the. Symmetry Restricted Spin Diffusion (SRSD) model [13] we assume that there are four degrees of freedom characterizing the quasiequilibrium during the relaxation process.
In the high spin temp~rature assumption one may decompose pD into a set of four traceless and mutually orthonormal operators and the unit The equation governing the relaxation of the system toward equilibrium with the lattice can be expressed by [ 11.13] Hhere a is a column-vector with components ak. The symmetric relaxation matrix S has the. components [11, 13, 16] The non~zero relaxation rates Skt were evaluated, yielding: He then find coupled relaxation due to the statistics and the fact that w·hen w t :J: 0 the A states are lmver in energy than the E states.
The above illustrates that the rela~ation coupling is not due to 
